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DETAILED ACTION 
Response to Amendment 

1 . This Detailed Action is in response to the amendment filed on 12/02/2004. 
Claims 1-20 are currently pending. Claim 13 has been amended. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1 , 2, 7, 9-14, 16-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Domesle (US Patent 5,157,007) in view of Kasahara et al. (US 
Patent 5,270,024) and Imanari et al. (US Patent 4,466,947). 

Domesle teaches a method of treating exhaust gases from a diesel engine which 
gas has soot particles and hydrocarbons. The gas is contacted with a catalyst 
consisting of gamma alumina, a platinum group metal, vanadium oxide, and a zeolite 
having acid properties, namely, the proton form of mordenite. This zeolite meets the 
claimed formula were 100% of the cations M1 are hydrogen ions, M2 is aluminum, the Y 
to X ratio is within the claimed range (see Example 21 in Domesle at col. 4, lines 65-69 
and Table 2, example 21). Moreover, the reference generally describes that the 
catalyst of the Domesle invention clearly combusts soot particulates of carbon (col. 4, 



Application/Control Number: 10/679,083 Page 3 

Art Unit: 1754 

lines 3-1 0), which would reduce the size or quantity of soot particles. However, 
Domesle does not disclose the rare earth cations. 

Kasahara teaches that a zeolite such as a proton-form mordenite, ZSM-5, or 
ferrierite (col. 3, lines 9-25), loaded with rare-earth ions, give rise to a "weak acid site" in 
the zeolite, which is capable of converting hydrocarbons contained in a lean-burning 
internal combustion exhaust gas, into lower olefins and oxygen-containing organic 
compounds (col. 5, lines 9-45). Conversion of a hydrocarbon to a lower olefin 
constitutes the cracking of a relatively longer chain hydrocarbon into a relatively shorter 
chain (i.e. "lower") hydrocarbon. The zeolite may be in the absence of a platinum group 
metal. Kasahara teaches wherein a rare-earth ion, such as La is exchanged with a 
zeolite (col. 8, lines 33-36) 

Imanari et al. teaches a catalyst which is applied to an exhaust gas, not only 
containing nitrogen oxides, but also sulfur oxides and soot. The catalyst is comprised of 
a zeolite and rare-earth metals (see abstract and col. 5, lines 32-49). Therefore, it 
would have been obvious to one of ordinary skill in the art to utilize a zeolite exchanged 
with a rare-earth metal in order to treat an exhaust gas comprised of nitrogen oxides 
and soot. 

Furthermore, it would have been obvious to one of ordinary skill in the art to 
modify the teachings of Domesle based on the teachings of Kasahara to expect one of 
the metal cations to comprise rare earth cations, since Kasahara teaches that a zeolite 
such as a proton-form mordenite, ZSM-5, or ferrierite (col. 3, lines 9-25), loaded with 
rare- earth ions, give rise to a "weak acid site" in the zeolite, which is capable of 
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converting hydrocarbons contained in a lean-burning internal combustion exhaust gas, 
into lower olefins and oxygen-containing organic compounds. Such modification would 
have been obvious to one of ordinary skill in the art, because one of ordinary skill in the 
art would have expected a process which treats exhaust gas using a zeolite as taught 
by Kasahara to be similarly useful and applicable to a process for treating exhaust gas 
using a zeolite as taught by Domesle. 

With respect to claim 9, Kasahara teaches using Sr or Ba (col. 6, lines 64-66). 
With respect to claim 1 1 , Domesle teaches vanadium and with respect to claim 12, 
Kasahara teaches wherein the zeolite contains Cu (col. 5, line 62 - col. 6, line 4). 
Kasahara teaches loading La and cerium onto the zeolite, with respect to claim 16 (col. 
8, lines 33-42). 

5. Claims 3-6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Domesle (US Patent 5,157,007) in view of Kasahara et al. (US Patent 5,270,024) 
and Imanari et al. (US Patent 4,466,947) as applied to claims 1, 2, 7, 9-14, and 16-20 
above, and further in view of Tamura (US Patent 5,041 ,272). 

The difference between the above references' teachings and the instant claims 
are: the claims further specify that the acidic zeolite used be a faujasite optionally 
dealuminized, or a dealuminized mordenite, or a pentasil having a silica-to-alumina ratio 
of 25-2000. 

However, Tamura teaches that for removing NO x from exhaust gases of diesel 
engines, it is advantageous to use a zeolite of the Y type, or faujasite type, or 
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mordenite, or ZSM-5 (pentasil), which is in acidic form, and which has a silica/alumina 
ratio higher than 10 and of 40 in the case of the pentasil (col. 1, lines 35-60 and col. 2, 
lines 1-46 and col. 4, lines 10-11). The advantage is that NO x can be reduced in diesel 
engine exhaust gas without the addition of ammonia. Note that a mordenite or faujasite 
of high silica/alumina ratio is taken to be suggestive of "dealuminized" mordenite or 
faujasite (col. 1 , lines 46-50). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have used Tamura's pentasil of silica/alumina ratio of 40, or 
dealuminized faujasite or mordenite as the zeolite in the process of the combined 
references as combined above, because Tamura teaches that said type of zeolite is 
capable of catalyzing the reduction of NO x in diesel engine exhaust gas, without the 
addition of ammonia. Such modification would have been obvious to one of ordinary 
skill in the art, because one of ordinary skill in the art would have expected the process 
of Tamura to be similarly useful and applicable to the processes of Domesle, Imanari et 
al. and Kasahara, which all teach using zeolites in treating exhaust gases. 
6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Domesle 
(US Patent 5,157,007) in view of Kasahara et al. (US Patent 5,270,024) and Imanari et 
al. (US Patent 4,466,947) as applied to claims 1, 2, 7, 9-12, 14, and 16-20 above, and 
further in view of Horiuchi et al. (US Patent 5,00,929). 

Applicant claims with respect to claim 15, wherein sulfur dioxide is not oxidized in 
the exhaust gas. 
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The teachings of Domesle, Imanari et al. and Kasahara have been discussed 
with respect to claims 1, 2, 7, 9-12, 14, and 16-20. However, the limitation of claim 15 is 
not recited in the instant claims. 

Horiuchi teaches that a catalyst comprising palladium and a zeolite is capable of 
burning carbonaceous fine particles contained in diesel engine exhaust without at the 
same time oxidizing SO2, as long as platinum is avoided (col. 1, lines 37-46 and col. 1, 
line 67-col. 2, line 50). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have exchanged the acidic zeolite of Domesle in view of 
Kasahara with palladium, because Horiuchi teaches that palladium, a species of a 
platinum-group metal, advantageously also does not oxidize S0 2 , but does form part of 
a catalyst composition with a zeolite, which is capable of burning soot. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonas N. Strickland whose telephone number is 571- 
272-1359. The examiner can normally be reached on M-TH, 7:30-5:00, off 1st Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jonas N. Strickland 
March 1,2005 
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